Bio-optical profile data report coastal transition zone program, R/V Thomas Washington, June 24 - July 21, 1988 by Rhea, W. Joseph & Davis, Curtiss O.
JPL Publication 90-40
S_I,=
,j-EL-//V -- x,' 8- _-'/P---
Bio-Opticai Profile Data Report
Coastal Transition Zone Program
R/V Thomas Washington





Office of Naval Research





California Institute of Technology
Pasadena, California
(NA_A-CR-Ib78Oc3) L,[L3-OPTICAL PRL3F:ILE DATA
REPORT COASTAL TKANSITI_N ZONE PK_GRAM v RIV
TH_MA _ WASHIN_T_TN, JUNE 24 - JULY 21, 1988




4 _ . .J_
TECHNICAL REPORT STANDARD TITLE PAGE
!
1. Report No. JPL Pub. 90-40 12. Govemment Accetsian No.
|
4. Title and Subtitle
Bio-Optical Profile Data Report
Coastal Transition Zone Program
R/V Thomas Washington June 24--July 21, 1988
7. Author _)
Custiss O. Davis and W. Joseph Rhea
9. Per_rming Organization Name and Addr_s
JET PROPULSION LABORATORY
California Institute of Technology
4800 Oak Grove Drive
Pasadena, California 91109
12. Spomoring Agency Name and Addre_
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington, D.C. 20546
3. Recipient's Catalog No.
5. Report Date
December 1_ 1990
6. Performing Organization Code
8. Performing Organization Report No.
JPL Publication 90-40
10. Work Unit No.
1. Contract or Grant No.
NAS7-918
13. Type of Report and Period Covered
JPL Publication
14. Sponsoring Agency Code
15. Supplementary Notes
Prepared for Office of Naval Research throush an agreement with the National
Aeronautics and Space Administration by the Jet Propulsion Laboratory
16. Abstract
Twenty-three vertical profiles of the bio-optical properties of the ocean
were made during a research cruise on the R/V Thomas Washington, June 24--July 21,
1988, as part of the Coastal Transition Zone Program off Point Arena, California.
This report is a summary to provide investigators with an overview of the data
collected. The entire data set is available in digital form for interested
researchers, and requests for the data should be addressed to W. Joe Rhea,
(818) 393-6095.
17. Key Wor_ _elected by Author(s))




19. Security Clmslf. _f this report)
Unclassified
20. Security Cimslf. _f this page)
Unclassified 21. No.56 of Pages ] 22. Price
JPL 0184 R 9183

JPL Publication 90-40
Bio-Optical Profile Data Report
Coastal Transition Zone Program
R/V Thomas Washington





Office of Naval Research





California Institute of Technology
Pasadena, California
The research described in this publication was carried out by the Jet Propulsion Laboratory,
California Institute of Technology, and was sponsored by the Office of Naval Research
through an agreement with the National Aeronautics and Space Administration.
Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not constitute or imply its endorsement by the
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The Coastal Transition Zone (CTZ) Program, sponsored by the Office of Naval Research,
is an interdisciplinary study of the physical causes and the physical, biological, and optical
characteristics of the filaments of cold, salty water that extend over 300 km off the West
Coast of North America. The cruise of the R/V Thomas Washington, June 24-July 21,
1988, was designed to study a representative filament off Point Arena, California. Guided
by satellite sea-surface temperature maps, two surveys of the filament and adjacent waters
were conducted. Additionally, two clusters of drifters were placed in the root of the
filament and tracked by satellite for several months. One of the drifters in the first cluster
was instrumented with a fluorometer, transmissometer, spectroradiometer, and a water
sampler. At the end of seven days, the instrumented drifter was recovered approximately
300 km to the southwest of the launch site.
This report describes bio-optical profile data that were collected at 23 stations representative
of the filament, freshly upwelled water near the coast, and the offshore water surrounding
the filament. Of particular interest is a time series of seven stations taken at approximately
noon each day next to the instrumented drifter.
DATA DESCRIPTION
Optical data were collected with a Bio-Optical Profiling System (BOPS), an updated
version of the BOPS originally developed by Smith et al. (1984). The heart of the BOPS is
a Biospherical Instruments MER-1048 spectroradiometer, which measured up- and
downwelling spectral irradiance and upwelling spectral radiance. The MER-1048 also has
sensors for Photosynthetically Available Radiation (PAR), depth, tilt, and roll. In addition,
temperature and conductivity were measured with a Sea-Bird CTD, chlorophyll
fluorescence was measured with a Sea Tech fluorometer, and beam transmission was
measured with a Sea Tech 25-cm transmissometer. The MER-1048 acquired all the data 16
times a second, averaged it to four records a second, and sent it up the cable to a deck box
and a Compaq-286 computer, which stored the data on the hard disk. The BOPS data
(Table I) were filtered to remove obvious data spikes and then binned into one-meter
averages and stored in the form of ASCII comma-separated files.
INDIVIDUAL STATION DATA PROFILES
For each station (Table II), eight profiles are presented to give a graphical overview of the
data (Figures 1-23). Data files are identified by a filename of the format:
Nyymmddc.MER
where:




c = Cast order for each day.
i.e. 'a' = first cast of day
'b' = second cast of day, etc.
Temperature and salinity data were from the Sea-Bird CTD. Salinity was calculated from
the temperature and conductivity measurements using the standard equations for practical
salinity units (Millero et al., 1980). Occasional spikes in salinity were observed at the
surfaceandatthethermocline.This is anartifactcausedby thefact thattheresponsetime
of theconductivitysensordoesnotexactlymatchthatof thetemperaturesensor.
Datafrom theSeaTechfluorometerarepresentedin fluorescenceunits. The fluorometer
datawere calibratedusing extractedchlorophyll and phaeopigmentvalues from water
samplestaken immediately before or after a number of optical profiles. Average
chlorophyll plusphaeopigmentvaluesfor theentirecruisegive thefollowing equationfor
calibratingtheSeaTechfluorometerdata: chl + phaeo= 0.288+ 0.218fluor, wherer2 =
0.77andn = 136.
Beamtransmissometer(25-cmpath length, 660-nmwavelength)datawere recordedin









T is thefractionof light transmittedoverpathlengthr.
Then,for thisdataset,c canbecalculatedfrom thefollowing equation (r = 0.25m):
c = -4 ((%T/100)*.949)
The radiance,irradiance, and PAR data are presentedin calibrated units basedon a
laboratorycalibrationconductedby BiosphericalInstrumentsonJune21, 1988. A second
calibrationafterthecruiseshowednosignificantdeviationfrom thesevalues. Thespectral
light dataarepresentedasaplot of spectranearthesurface(dashedline) andthenatevery
five meters(5 m, 10m, 15m, etc.). Typically, the surfacereadingis for 2 m; however,
during roughweather,thefirst usablereadingsarefrom greaterdepth,asindicatedon the
figures. This is calibratedradiancedata,but no correctionsfor ship shadowor other
artifactshavebeenmadeto thedata. We havedevelopedroutinesfor correcting such
artifacts,calculatingK, etc.,following theguidelinesof SmithandBaker(1984,1986)and
Gordon (1985), and thereader is referredto thosereferencesfor a discussionof these
problems.
The dataareavailablein digital formatfor researcherswho wish to work with theactual
data. Individuals who areinterestedin working with thedatashouldrequestit in digital
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0. Numberof data points averaged into bin
1. 410-nm Downwelling Irradiance (I.tW/cm2/nm)
2. 441-nm Downwelling Irradiance
3. 488-nm Downwelling Irradiance
4. 520-nm Downwelling Irradiance
5. 550-nm Downwelling Irradiance
6. 560-nm Downwelling Irradiance
7. 589-nm Downwelling Irradiance
8. 633-nm Downwelling Irradiance
9. 656-nm Downwelling Irradiance
10. 671-nm Downwelling Irradiance
11. 683-nm Downwelling Irradiance
12. 694-nm Downwelling Irradiance
13. 710-nm Downwelling Irradiance
14. Depth of averaged bin (m)
15. Tilt (angles in degrees (-45 to +45))
16. Roll (angles in degrees (-45 to +45))
17. 410-nm Radiance (I,tW/cm2/nrn/sr)
18. 441-nm Radiance (IxW/cm2/nrn/sr)
19. 488-nm Radiance (I,tW/cm2/nm/sr)
20. 520-nm Radiance (_tW/cm2/nm/sr)
21. 550-nm Radiance (I,tW/cm2/nrn/sr)
22. 633-nm Radiance (I,tW/cmZ/nrn/sr)
23. 656-nm Radiance !l,tW/cm2/nrn/sr)
24. 683-nm Radiance tl,tW/cm2/nm/sr)
25. 410-nm Upwelling Irradiance (I.tW/cm2/nm)
26. 441-nm Upwelling Irradiance (I,tW/cm2/nm)
27. 488-nm Upwelling Irradiance (l,tW/cm2/nm)
28. 520-nm Upwelling Irradiance (_tW/cm2/nm)
29. 550-nm Upwelling Irradiance (_tW/cm2/nm)
30. 589-nm Upwelling Irradiance (txW/cm2/nm)
31. 671-nm Upwelling Irradiance (IxW/cm2/nm)
32. 694-nm Upwelling Irradiance (t,tW/cm2/nm)
33. Transmissometer - 25 cm (% transmission)
34. Fluorometer (fluorescence units)
35. PAR (1017quanta/cm2/s]




41. 520-nm Surface Irradiance (ship mounted)
40. 410-nm Surface Irradiance (ship mounted)
42. 589-nm Surface Irradiance (ship mounted)


















Sta Time Latitude Longitude Comments
























1(1) 15:41 N39 15.0 W124 13.1
5(2) 08:01 N38 55.1 W124 10.9
6(1) 10:40 N38 49.8 W124 20.1
10(2) 07:57 N38 20.3 W124 09.2
11(2) 11:32 N38 24.2 W124 22.3
16(2) 07:29 N38 06.6 W124 34.8
17(2) 14:45 N38 07.2 W124 54.1
21(2) 07:22 N37 45.5 W125 03.6
22(2) 12:41 N37 53.5 W125 37.9
27(2) 12:46 N37 29.7 W126 02.3
31(2) 07:28 N37 07.6 W126 09.7
32(1) 11:30 N37 16.2 W126 32.1
37(3) 10:07 N37 33.3 W126 34.4
52(2) 11:02 N38 43.4 W124 00.0
63(2) 11:25 N38 37.8 W124 33.2
66(2) 12:09 N37 44.7 W125 29.8
70(1) 11:05 N37 36.2 W126 23.7
72(2) 11:05 N37 14.2 W127 15.5
77(2) 10:57 N38 19.7 W126 44.5
80(2) 09:01 N37 37.1 W124 28.6
82(1) 12:29 N37 45.8 W124 36.9
84(1) 16:51 N37 64.3 W124 45.0









































-----T_ I _ I I j I I ' ' ' ' I '_
j
(u_) qldoG



































































































, .... _..... , _ .... __....... _
_ c:; ¢5 <:::; "
































































































































































0 0 _ 0
w.-.4




























































































































































































































I .... I''+'t _.


























































.... ,+_ +,, +_+
0































































, , 1 .... I , , _ , Ii
(m) qldo(I



















' ' ' ' 1 ' ' ' ' I ' ' ' ' 1


































.... I .... I''''t



















































' ' ' ' _"-'_. ........__'_,,o_..__l......... , ......... , ......... , ........ 1_'°_
_.o._. "'"'"1
o
• N _ * o *
_ _ _ _ _ _ _. _..
,-.-, ,-' d d d d o
(tu) qldoG (zsAuu/zm_/PA_) "-[
31




















































































































' ' ' ' I ' ' ' ' I ' ' I "_"0%
k_
/














, J _ i I i i ! [ J J J _ I












































































































































' ' ' ' 1 ' ' ' ' I ' ' '













































































































, l , I J , , , l .... I
(m) qldoG
_--1til,l,ll_,,
liilJ,_i*iilXL, l
o
On
@.
,D
0
(tu) q_doG
0
(tu) qldoG
t_
oo
o
5O
(m) q_d_(I (._s/mu/_m_/A_)"'-[
51



